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, 1 . ,
, .
1 , $\mathrm{O}x10_{X}1$ – .
1 , $\mathrm{A}\mathrm{n}\mathrm{g}\mathrm{l}\mathrm{u}\mathrm{i}\mathrm{n}[1]$ ,
[6, 3, 4]. , $\mathrm{L}\mathrm{i}\mathrm{t},\mathrm{t}\iota \mathrm{e}\mathrm{s}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}[5]$
, . , 1
.
, 1 , O(7
. , $n$ . , $\mathrm{A}_{1}\iota \mathrm{g}’ 1\iota 1\mathrm{i}_{11}$
1 1 .
, $O(m\log n)$ , . , $m$




$A$ . $A$ , $A$ $s=rx_{1}(l_{\mathit{2}},‘\cdots rr_{n}$. . , $1\leq i\leq 7|$,
$a_{i}\in A$ . $A$ $n\geq 0$ . $A$ $B$ , $|_{\mathrm{b}}.\cdot|,$ ; $B$
$s$ .
$i,$ $m$ . , $s$ $i$ $s[i,]=(l- i$ , $\prime i$,
$m$ sub$(s, i, m)=a_{i}ai+1\ldots a_{i}+m-1,\mathit{8}$ $7r\iota$ $I^{7(:f(}’ \mathit{8},7\gamma l,$ ) $=$
$a_{1}a_{2}\cdots a_{m}$ . $s$ Pref $(s)=\{pref(.\mathrm{S}, m)|()\leq 7’, \leq|.\backslash ^{\backslash }|\}$ .
$\epsilon$ . $A$ $A^{*}$ , $A^{+}=A^{*}-\{\in\}$ . A
$|A|$ , $s\in A^{*}$ $|s|$ .
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22
, Angluin (1980) 1 . $\Sigma$
, $x$ . , $|\Sigma|\geq 2$ . 1 (one-variable
pattern) , $x$ $P\in(\Sigma\cup\{x\})^{+}$ . 1
$P_{1}=(\Sigma\cup\{x\})^{+}-\Sigma^{+}$ . , .
1 $p,$ $q,$ $r\in P_{1}$ . , $p\{x:=q\}$ , $p$ $.’\chi j$
$q$ . . 7
$p\{x:=r\}=q$ , $q$ $P$ , $q\preceq p$ . $P$ , $p$ $.x\text{ }$
$L(p)=\{\mathrm{t}v\in\Sigma^{+}|\mathrm{t}\mathit{1}J\preceq$ .
$P\in P_{1}$ , $\tau(p)=(I(p), J(p),$ $K(p))$ . , $I(T))=|I)|\Sigma$
$P$ , $J(p)=|p|_{x}$ , $K(p)$ $.x$ . ,




$h_{m}$ $h_{m}(i, j)=i+j\cdot 7n$ .
.
$\tau(p)=(i, j, k)$ $p\in P_{1}$ , $h_{\gamma \mathrm{n}}\langle i,$ $j$ ) $J$) $7\gamma|$,
. $|P\{x:=f,\}|=f\iota_{|.|}\dagger(I(P), .\tau(\mathit{1})))$ .
.
1 $p\in P_{1}$ , $s,$ $t\in\Sigma^{*}$ . , (1) , $\{.Ij:=\dagger,\}=s$
, (2) $h_{|t|}(I(p), J(p))=|s|$ , $1\leq d\leq|p|$ $q=_{P^{7e}f(\mathit{1})},$ $d-1$ ) ,
$\{$
$s[h+1]=p[d]$ ($p[d]\in\Sigma$ )
sub$(s, ’\iota+1, |t|)=t$ ($p[d]$ =x )
. $h=h_{|t|}(I(q), J(q))$ .
23
, [5] . $\Sigma$
, 1 $P\in P_{1}$ . $s\in\Sigma^{+}$ . .‘. : $..\mathrm{s}\in L(\mathit{1}’)$
, $s\not\in L(p)$ .
, . $-\text{ _{ }}$ ,
3 . , 1 , $arrow\iota$, .\acute
, $d\in\{0,1\}$ . $\tau\cdot\in\{0,1\}$
) $(r=0)$ .
. $A$ – ,
, $MB$ 1 $n$
$P$ $m$ $p_{\mathit{0}\iota}y(m, n)$ .
,
[2] PAC [7] $[2, 5]$ .
3 1
$A_{7}$. $=\langle V_{i,}.\triangle, \delta i\cdot(\mathit{1}.\mathrm{t})\cdot F\dot{\mathrm{z}}\rangle(i=1.2)$,
, $\subseteq$ . $R_{\delta}$ , $R_{\delta}=\{(q_{\mathrm{i}}c, r)|\delta(q, (j)=r\cdot\}$
.
$\bullet$ $A_{1}\subseteq A_{2}\Leftrightarrow V_{1}\subseteq V_{2},$ $F_{1}\subseteq F_{2},$ $R_{\delta_{1}}\subseteq R_{\delta_{2}}$ .
$\bullet$ $A_{1}\cap A_{2}=\langle V_{1}\cap V_{2}, \triangle, \delta, q_{0,1}F\cap F_{2}\rangle$ such that $R_{\delta}=R_{\delta_{1}}\cap R_{\delta\underline{\cdot)}}$ .
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, $A_{1}\subseteq A_{2}$ $L(A_{1})\subseteq L(A_{2})$ , $L(A_{1^{\cap}}\mathrm{A}_{2})\subseteq L(A_{1})\cap L(A_{2})$ ,
.
$\mathrm{A}\mathrm{n}\mathrm{g}\mathrm{l}\mathrm{u}\mathrm{i}\mathrm{n}[1]$ , 1
, 1 . $s\in\Sigma^{+}$ , $\mathit{7}y^{1}$ $t,$ $\in\Sigma^{+}$
, $x$ $t$ d 1 $P_{1}(.\mathrm{s};t,)=\{I)\in P_{1}|p\{x$ $:=$
$t\}=s\}$ . , $P_{1}(s;t)$ $A(.\mathrm{s};t,)$ .
1 $A(s;f,)=\langle V, \Delta, \delta, q0, F\rangle$ $\text{ }$. $\cdot$




$\delta$ : $V\cross\trianglearrow V$ :
$\delta((i, j),$ $c)=(i+1,j)$ if $s[h_{|t|}(i,j)+1]=c(c\in\Sigma)$ ,
$\delta((i, j),$ $X)=(i, j+1)$ if sub$(s, h_{|t|}(i,j)+1, |t,|)=f,$ .
$\bullet$ $q_{0}=(0,0)$ .
$\bullet$ $F=\{(i, j)\in V|h_{|t|}(i, j)=|s|, j\geq 1\}$ .
$\delta(q,p)$ , $\delta(q,p)\downarrow$ , $\delta(q., p)$ $;\perp$ , $\delta$ ,
$\delta$ : $V\cross\triangle^{*}arrow V$ .
2 (Angluin 1980[1]) $L(A(s;f’))=P1(s;t)$ .
$n$ $s$ . 3 $F_{n}$ , $F_{7l}=\{(\mathrm{i}, .j, k)|$ $\{)$ $\leq\prime j$. $\leq?|,$ $-1,1\leq$
$j\leq n,$ $1\leq k\leq i+1,$ $j|(7l-i)\}$ . , 3 (I, -I, $I\{$ ) . $’\{/)(.\mathrm{t}_{i}\backslash \cdot I, .\gamma, K)=$
$sul)(s, k, (|s|-I)/J)$ . , $P$ , $p$ .b
, $\tau(p)\in F_{n}$ . , $t$ $p\{x:=\dagger.\}=\#$ ,
$t=\psi(s;\tau(p))$ .
2 $s$ , (I, $J,$ $K$ ) $\in F_{n}$ , $t=\psi(S;\tau(P))$ . .
$A(s;t,)$ $B(\mathrm{L}\backslash ;I, .\gamma, K)$ .
$\bullet$ $(i, j)\in\{0, \ldots, I\}\cross\{0, \ldots, J\}$ .. $\delta((?l, 0)))X=(u, 1)(u=0, \ldots, K-2)$ .. $\delta((K-1,0),$ $C)=(K, 0)(c\in\Sigma)$ .
$\bullet$ (I, $J$ ) .
$C$ , $s\in\Sigma^{*}$ (I, $J,$ $K$ ) $\in F_{n},n=|s|$ , $C\subseteq B$ ( $.\cdot$ :I. .J, $K$ )
, 1 . , $L(C)$ 3 $\tau$
. 3 , $C$ $\tau(C)$ .
, $B(s;I, J, K)\subseteq A(s;t)$ . $B(s, I, .\tau, K)$ $A(.\backslash \cdot:t.)$
$\tau(p)=(I, J, K)$ $P$ , $B(s;I, \prime I, K)$ $1p;r$, . $\tau(B(.\backslash ;I, .\gamma, K))=$
(I, $J,$ $K$ ) . , $p\in L(A(s;t))$ $p\in L(B(\mathrm{c}\mathrm{s};\mathcal{T}(p))))$ .
3 $n$ $s$ , $B(s)$ .
$B(s)=\{B(s;I, J, K)|(I, J, K)\in F_{7L}\}$ .
185
$P_{1}(s)=\{p\in P_{1}|s\in L(p)\}$ . , $1_{I^{y}}a$ $B$ $B$
$\mathcal{L}(B)=\bigcup_{BB\in}\mathrm{L}(B)$
.
3 (Angluin 1980|1]) $\mathcal{L}(B(S))=P_{1(}s)$ ,
4 $n$ d , $B(s)$ $O(n^{4})$ .
5 (Angluin 198. $\mathrm{o}[1]$ ) $A_{1},$ $A_{2}$ , $L(A_{1}.)\cap L(A_{2})=L(A_{\mathrm{l}}\cap A_{2})$ .
:
$\beta_{1}$ $B_{2}=\{B_{1}\cap B_{2}|B_{1}\in B_{1}, B_{2}\in B_{2}, \tau(B\iota)=\tau(B_{2})\}$ .
$.\text{ }$
$6\mathcal{L}$ ( $B_{1}$ $B_{2}$ ) $=$. $\mathcal{L}(e_{1})\mathrm{n}c(e_{2})$ .
4
) 1 . 1
$P_{1}$ , $P*\in P_{1}$ . $1p\prime\prime$. $\mathcal{B}_{\}}$,
. $B_{h}$ $1paB$ ,
. $B_{h}$ $M(B/|)$ . $M(B_{h})$
, $B_{h}$ . ,
$M(.B/\})=,\cap L(\mathit{1})))\in \mathcal{L}(\iota\backslash ’)\backslash |$
. $B_{\perp}$ , 1$pa$ $B$ $B_{\perp}$ $B=B$ , $M(B\perp)=\mathrm{M}$
$1pa$ , .
algorithm $LEARN_{-}P_{1}$
: $s_{1},$ $s_{\mathit{2}},$ . . $\text{ }$ ’ $?_{1},$ $r_{2},$ $\ldots$
: $d_{1},$ $d_{\mathit{2}},$ $\ldots$
begin
$\check{\mathcal{B}}_{h}:=\mathcal{B}_{\perp}$
for $i:=1$ to $\infty$ do
begin
ii $\in\Sigma^{+}$
if $s_{i}\in M(B_{h})$ then $d_{i}:=1$ else $d_{i}:=0$
$d_{i}$
$d_{i}$ $r_{i}\in\{0,1\}$
if $7_{i}=0$ then $l3/\iota:=\mathcal{B}_{h}$ $\mathcal{B}(s)$ { }
end
end
, $P*\in \mathcal{L}(B_{h})$ ,
.
7 , B , $M(B_{1},)$
, .
$s\in\Sigma^{+}$ . $s\in$ M(P .\acute $I$ ) $\in \mathcal{L}(\mathcal{B}_{h}.)$
$s\preceq P$ d , . ’ ,
$1paB\in \mathcal{B}_{h}\}$ , $p\in L(B)$ $s\preceq p$ .
$T:Varrow\{0,1\}.\text{ ^{ }}$ . .
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procedure predict
: 1$paB$ , $s\in\Sigma^{+}$
:if $\forall p\in L(B)$
,
: $s.\preceq P$ then 1..
else $0$
begin
(I, $J,$ $K$ ) $=\tau(B)$
if (I, $J,$ $K$) $\not\in F_{|s|}$ then rerurn(O)
$t=\psi(S;I, J, K)$
for $j=0$ to $J$ do




$(\mathrm{b})\forall c\in\Sigma$ : $\delta((,i^{\mathrm{R}1,j}),$ $C)=\perp$ . $\cdot$ . $\cdot$ .$\cdot$ .









, $D(i, j)=\{p\in\triangle^{*}|\delta((0, \mathrm{o}), P)=(i, j)\}$ , .
8(I, $J,$ $K$ ) $\in F_{|s|}$ , ( $i$ , ,
$T(i,j)=1\Leftrightarrow\forall p\in D(i, j)$ : $p\{x:=t\}=pref(S, l|,)$ such that $l’$. $=[|,|l|(7_{\text{ }}, ./)$ .
: $7\iota=i+j$ $(i=0, \ldots, I, j=0, . i ‘ , J)$ .
$7l=0$ $T(i, j)=1$ , $\epsilon\{x:=t\}=pref(s, 0)$ . .
.
$1\leq r\iota\leq I+J$ . $i’+j’=^{-}n-1$ $(\dot{\uparrow,}’, i’)$ ,
.
$(\Rightarrow)i+j=n$ $(i, j)$ , $T(i, .’/)=1$ . , $(\uparrow,, .)$
, $(i-1, j)$ $(i, j-1)$ 2
. $T(i-1, i)=1$ $p\{x:=f.\dagger=_{I^{)\Gamma C^{\lrcorner}}\cdot \mathit{1}(.,[_{1}}\backslash ’\cdot\cdot|l|(\prime\prime$. $-1, .\prime i))$ ,
$\delta((i-1, j),$ $b)=(i, j)$ $s[h_{|t|}(i-1, j)+1]=|y$ .
$p\{x:=t\}=p_{7}\cdot ef(S, h_{|t|}(i, .j-1))$ sub$(s, h_{|t|}(i, j-1)+1, |f_{J}|)=\dagger$. ,
.
$(\Leftarrow)i+j=7l$, $(i, j)$ ,
$\forall p\in D(i, j)$ : $p\{x:=t\}=pref(s, ’\iota)$ such $t.l’.\prime j,f,$ $[_{1_{\text{ }}=}l_{l}.|’|(\prime j., ./)$
. $P\in D(i, j)$ $P=q\cdot a(q\in\triangle^{*}, \mathrm{r}\iota\in\triangle)$ . ( $l,$ $\in\Sigma$ $q\in$
$D(i-1, j)$ , $a=x$ $q\in D(i, j-1)$ . $q\{.’\gamma i:=t,\}=p_{7}\cdot".f\cdot(.\mathrm{q}.,$ $[_{||}l,t(\dot{\uparrow,}(\mathrm{r}_{\mathit{1})}, j(q)))$
$T(i(q), j(q))=1$ . $a\in\Sigma$ $\delta((\uparrow, -1, .’/)_{i}b)=(\prime i-..\cdot/)$ $0,$ $=b$
I), $s[h_{|t|}(i-1, j\rangle+1]=b$ , $\delta((i-1, ./),$ $l))=(\dot{t}_{J}././)$
$a=s[l\iota_{|t|}(i-1, j)+1]$ . $a=x$ , $\delta((i-1, .\prime i),$ $l))=(\ovalbox{\tt\small REJECT}/.../)$
sub $(S, l\iota_{||}t(i, j-1)+1, |t|)=t$ $\blacksquare$
$h_{|t|}(I., J)=|s|$ , 8 ,
predict $(B, s)=1\Leftrightarrow\forall p\in L(B)$ : $p\{:\iota j:=t’\}=.\backslash$’
.
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9 $s$ $n$ , $O(n^{4})$ .
: 1$pa$ $B_{h}$ . $B\in B_{h}$ $\tau(B)=(I, J, K)$ (I, $.J,$ $K$ ) $\in$
$F_{n}$ predict $(B, s)$ $O(n+I\cdot J)=O(n\cdot J)$ .
$1paB\in B$ predi$ct(B, s)$
$\sum_{(I,J,I\zeta)\in F,\iota}o(..r\mathrm{t}\cdot.I)=(.)(7|,4)$
. $\blacksquare$
10 $s$ $n$ , $O(77^{4},)$ .
: 1$pa$ $B_{h}$ . $B(s)$ 4 $()(7l^{4}.)$ . $B\in$
$B_{h},$ $\tau(B)=(I, J, K)$ (I, $J,$ $K$) $\in$ 1$paB$ $B\cap B(.\backslash :I.I_{J}K)’.$.
. $B$ $B(s;I, J, K)$ $O(I\cdot J).\text{ }$ , $B\cap B$ ( $.\mathrm{s}$ ;I. $J,$ $K$ ) $O(I\cdot.7)$
. $B_{h}$ $B(s)$ ,
$\sum_{(I,J,K)\in Fn}O(I\cdot J)=O(\gamma\iota^{4})$
. $\blacksquare$
11 $1paB$ , $s\in\Sigma^{+}$ $\tau(B)=(I, J.K)’$ ’(I. .I, $K$ ) $\in F_{|.\mathrm{s}|}-\llcorner$ , m $B,$ $B’=$
$B\cap B(s;I, J, K)$ $\delta,$ $\delta’$ . , $p7^{\cdot}ed_{7},ct(B, .\backslash \cdot)=$ $()$ $R_{\delta’}\subset R_{\delta}$
.
: predict $(B, s)=0$ . $R_{\delta’}\subseteq R_{\delta}$ . $p_{\Gamma edi}Ct,(B, .\backslash )=()$ . $\mathit{1}$)$7^{\cdot}G(fi,c\dagger$,
1 . $R_{\delta’}\neq R_{\delta}$ . $\blacksquare$
12 $s_{0}$ , $LEARN_{-}P1$ $MB$ $O(|.\mathrm{s}0|^{4})$
.
: , 11 , 1 $B$
. $MB$ $B(s_{0})$ $1pa$ . $1_{I)}\prime\prime,$ $B(|\mathrm{s}();I,$ $.\gamma,$ $K\mathrm{I}$
$O(I\cdot J)$ , , . $\sum$ ($2(I\cdot.I)=O(|_{\mathrm{h}}.’()||1)$ . $\blacksquare$
$(I,J,K)\in F|90|$
9, 10, 12 , 1 .
5 WINNOW
, $l\mathrm{V}\mathrm{I}\mathrm{N}\mathrm{N}()\mathrm{W}[_{\mathrm{c}}\ulcorner)]$ , 1
.
51 WINNOW
$N$ . WINNOW $C_{1’/}.$ ’
, $\theta$ , $\alpha>1$ $N$ $’|l$ ) $1,$ . . $,$ $,$ $?r$) $N$
. $\alpha=1.5,$ $\theta=N$ . 1 .
$.u_{1}.\cdots u_{N}\in\{0,1\}^{N}$ , WINNOW $\sum_{i=1}^{N}w_{i}$ $,$ $\uparrow L_{i}\geq\theta.\text{ }$ ($l=1$ ,
$d=0$ . , $?\iota_{i}=1$ $\ovalbox{\tt\small REJECT} l\downarrow$ ),$\cdot$ : $\mathrm{c}l,$ $=1$
$\alpha$ , $d=0$ $1/\alpha$ .
13 (Littlestone 1988[5]) $f(x_{1}, \ldots, x_{\mathrm{A}}\cdot)=.\prime l.j_{1}\vee\cdot,$ . $\vee.lii_{\Lambda/}-\llcorner$ WINNOW




(I, $J$ ) , $U(I, J)=\{0, \ldots , I\}\cross\{0, \ldots, J\}$ ,
. , , ($l=$ $()$ .
, so $\in\Sigma^{+}$ $7|,0=|_{\mathrm{b}()}.’|$ .
(I, $J,$ $K$ ) $\in$ Fn $u_{i,j,0}^{()}I,J,K\cdot$ : $((i, j)\in U(I-1, J))$ $\prime n_{\dot{?},.\dot{\mathrm{K}}^{1}}^{()},J,,J_{:}I_{\mathrm{Y}}$
’ . $((i, j)\in$
$U(I, J-1))$ . Vs .
$w_{(i,j),0}^{(j}I,,I\backslash ’$), $(w(iI,’ J,I\zeta)j),1$ , 1 . $N=|l_{\backslash }’-,()|=O(7|,()4)$
. , $s\in\Sigma^{+}$ , .. : (I, $J,$ $K$ ) $\in F_{n\text{ } _{ } }$ . $(I, .I, I<)\not\in F_{|.\tau|}$ $\mathfrak{i}(I, J, K)$
$u_{(i,j),\mathit{0}}^{()},$$u_{i,j,1’}I,J,IC(I,j_{I’}\backslash \mathrm{I}$ 1 . $(I, .I, K)\in F_{|s|}$
, $to=\psi(s0;I, J, K),$ $t_{-\neg}\psi(S;I, J, K)$ , .
$u_{i,j,\mathit{0}^{K)}}^{(I,J}’:=\{$
$0$ $s[h_{|i|}(i, j)+1]=s\mathit{0}[l\iota_{10}t|(i, j)+1]$
1 ,
$u_{i,j,1}^{(I,J,K)}:=\{$





$(i,j) \in l’(,J-1)..\mathrm{I}\sum_{(i,j)I}w_{i}^{(,,)_{u}}Ij,J0- i,jK(I,J,I\zeta)0+\sum_{r}\prime ll)’(i,j,1j_{:}./\cdot \mathrm{l}(I,.l,I\backslash )(/,,’.l\backslash )/,.\underline{>}N$
$d=1$ , $d=0$ . , $\neg d$ .. : $r\in\{0,1\}$ , $r=0$ , ,
. 1 , .
$/l,$ $=1$ $\subset Y$
, $d=0$ $1/\alpha$ .
14 $n_{0}$ $\llcorner$ , 1 ,
$n$ $O(n\cdot 77,0^{2}\log 7l0+77_{()^{4}},)$ .
: , . 1 (I, $.J,$ $K$ ) $\in$ F7’ . $(\uparrow’., j)\in$
$U(I-1, j)$ $\tau\iota^{(I,J,K)}i,j,0$ \ni -o+ . . $.\mathrm{b}$
$t=\psi_{i,1}^{(I,J,K)}j$
, , $(i, j)\in U(I, J-1)$
$\llcorner \text{ }\cdot\prime l.j,.j.|(I’,’\backslash )$
. $t$ $O(n)$ , 1 (I. $.l,$ $IC$ )
$O(7l+|U(I-1, J)|+,|U(I, J-|1)|)=‘ O(n+I\cdot J)$ . .\acute
,
$(I,J,I \mathfrak{i})F\sum_{\in n0}o(_{7\mathrm{t}+}I\cdot J)=|F_{s0}|\cdot O(n)+\sum_{0\iota}o((I,J,K)\in F_{7}I\cdot J)=O(_{7\prime}, \cdot?1,()\underline{.)}\iota()\mathrm{k}^{)}7’,\mathrm{t})+7\prime_{1\mathrm{I}^{4}},)$
.
. , $N$ ,
$o(N)=O(n0^{4})$ . , 1 $O(71. \cdot 7l_{\{)}\mathit{2}1\mathrm{t})\mathrm{b}^{)}?t,\text{ }+7l\mathrm{t}^{4})$ . $\blacksquare$
1 $p\in P_{1}$ Vs $H_{p}=\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \mathrm{t}\iota_{I((i)}^{(.\zeta}I,I,,I,(d)),’)((’)$ .
$m=|p|$ , (I, $J,$ $K$ ) $=\tau(p),$ $I(d)=I(pref(P, d-1)),$ $J(r.f)=.Id=1(\mathit{1}^{)}7^{\cdot}(^{\lrcorner},f\cdot(p, d-1))$ . , $b(d)$
, $p[d]=x$ 1, $p[d]\in\Sigma$ $0$ .
$L(p)$ $\overline{L}(p)$ . $\overline{L}(p)$ $=\Sigma^{+}-L(I))$
:
.
15 $s\in\overline{L}(p)\Leftrightarrow H_{\mathrm{p}}=1$ .
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: $s\in L(p)\Leftrightarrow H_{p}=0$ . S ,
$So\preceq p$ . $to=\psi(s_{0}; \tau(p))$ $p\{x:=t_{0}\}=S_{0}$ , 1 ,
$\forall d\in\{1, \ldots, |p|\}$ : $p[d]\in\Sigma\Rightarrow s[h_{0}+1]=p[d]$ $(*)$
. $h_{0}=h_{|t_{0}}|(I(q), J(q)),q=_{P^{r}}ef(p, d-1)$ .
$(\Rightarrow)s\in L(p)$ . $t=\psi(S;\tau(p))$ $p\{x:=t\}=s$ , 1 ,
$\forall d\in\{1, \ldots, |p|\}:p\text{ }\in\Sigma\Rightarrow s[h+1]=p[d]$
. $h=h_{|\iota_{01}}(I(q), J(q)),q=Pref(p, d-1)$ . 1 $(^{*})$ ,
$\forall d\in\{1, \ldots, |p|\}$ : $u_{I(}d$),$J(d),b(d)=0$
$\tau(p)$
$H_{p}=0$ .
$(\Leftarrow)H_{p}=0$ , $t=\psi(s, \tau(P))$ $|t|=(|s|-I(p))/J(p)$ . $/\{,|l.|(I(p), .;(p))=$
$I(p)+J(p)\cdot|t|=|.s|_{\downarrow}$ . $H_{p}=0$ $(^{*})$ , 1 (2) . $\text{ _{ } _{}\mathrm{S}}.\in L(p)$
. $\blacksquare$
16 1 WINNOW .
, $P*\in P_{1}$ $m$ , $7t.0$ ,
$O$ ( $m\log$ no) .
: WINNOW $H_{p}$ . 15 .I 1
$L(p_{*})$ $\overline{L}(p_{*})$ , WINNOW ,
, 1 .
13 , $O(m\log N)=O(m\log(n\mathit{0})4)=o$( $m\log$ no) $\blacksquare$
6
, 1 , ,
. , WINNOW , $?r$(,
$7l$ } , $O(m\log n)$ .
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